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Part Numbarfs) J00565-01
Mare Part Nomberig) £y Sheel o, Sehamatic Ho.
e DEVL 8V Slectromagnetic Somoatiilty Filer  QI0E48-02 1 oS0, OCgdd
and Poswwver Supply dol BOOe0T-00

Funetian: JSYL 28Y Eleciromagnetc Compafibi ity Filber  Tha EMC Filler is & Custom cesign. Tha filter consists of ona stge of
: and Prwer Suppgly Jnit difarantial mude filterng and ona of commea meda fllenng. The input pawar
. connasiar lg an intagral part of the filler enclesure. The Powse Suppy kealf
corrnnes modulas 0 produce & 270W supaly whikh provides shree witages
usad by 1ne DSV electronics and exiemial HMI companents. SV, « 12 and -
18 Tha input of tha unlt BSL s piotected by 8 10& circuit breaker [nestad on
e SFF in the Grilter.

Failurc Mode: Logss of 8ingle 5V power sLpply module, nc autpd
HMW Func. Ep_r'__aflj__l_:a!urﬁﬁ )
Criticality: 3 O2R A

Mizzlon Phase: Orkil

Cause(s): DSV 28V Elrctramagnetic Gompatlpilty Fier Single 5 PEL meduks, ro uutgul.
and Power Supply Linit

Feilure sffect an
unitfend item:
CQSYU: Mo edeat
. Imleramng Subsyatems: Mo 2ffact.

NS NG ImmAadiEte stfect. Suassqusnt fadues of B SY modals wil reswli in 1933 of thiz QSvL.
. GrewiVerele: Mo eMact

B2

Worst Caze: NnaHact

Redundant Paths: Two eemaimng powar modulas
Srancpy L5V L inlocker

H=t=ntion Rationale

Dwszlqn: PSL Casgn
A FEVDC wipuwl PSL and ERME Filer is Installed in the OSYU and are located in a8 zepamtaly partilioned saction of Ue SYS cors .
This separahen provides EMC istlation betasen the power and dighalianalen sacians of the umit. Addiionsl EMC zensideratone Include
single point ground, EMC filters on the OSVU ar intake ang air allat, minimuam sorew 3pecing on panels, and QSYU bonding 10 tha
Qrtiter A2 @ck via the alepiraless nicke. plated surtfaca on the war of 1he front pansl.

Traz irpes of tha it PS5 prataeted by 2 194 clroult reaker Ipzaled an the OFF in the Qrblter. All PFSU outpuls pravide over-voltage,
tngrmal and shor arcul protacticn. A green L=0 located on the flont of e unlLin the D5VU eanfiguration o powered from The 54
sLoply b2 rrdhzate the prazeance of Sy power,

The pawar supply unit uses five (£ DC-DE exvvaner madules from PICOD Elestronics to provide the coipun valtagas shawn below. THares
(A &Y modules are coomected in parallel i provide 2 capability at 5 The combinad medules produce a 270 supply which
pravides shrea voitages vead by the QSWVU eleciranizz and extermnal HMI compananis.

av & S04
-12Y & S0A
3w 8 DA

Preeent BVE currant requirgments for tha +5V supply 35 135, which leaves 17A 101 growth. These are industial grade pewer modules
desipnad to oparate frem 400 10 +850 whersas 1he nOMinal sperational SUEDlY lempeairs rARE is 20 to 460, Given 1he above
conlitions these Supply medules ara net espenoncing 2 greal dee ¢ swess ard arg Lndikely 1o fal.

a
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The Max Laag ragulator for thees modules whan loading i hebween S0-10004 is 1.26% or 2.6y Tha SYS will coerats nanretly for
wT¥ =240y, Theratore, ' one medule stops contiuting the ramaining 2 modules will contire 1w previds sufficient oower fo opeats

ZVS indafinitely.
paterials Processes and Parts and deslen verlficaton.

The PEL wys geelgrad In aseoroance with S5P 30853, Space Station reguirements for Malerials and Processes Bnd i sieardancs with
SHP SUOB2, NASHOSA Blateral Satety and Mlzsion Assitrance Reqriremarte, Parspeaph 3.3.1 for Slactricyl, Elsctromachznical and
Cractremagnetic (EEE) Parls. {Thess ioquiremcnis ane the Canadian etuivzlant to (MASA requiraments - S5 50312

Test: Pigz Slectroress Ine. Palyam, WY, provides « 5V macings in hras maduts sate sereanad 25 falloes:
Stabiliration Baka: pat MIL-STD-383 methaod 7008, 24 houra, TA=1250.
Temperatarg Cyvele: per MAIL-2TC-AR3 mathod 1010, Condition B (B850 te 125,
Surn [n: per MIL-8TD-28% method 1015, " &) Hours & EEC {taea tam).

Pico alse pravides Maptes with the dreumentstion of tha powar shanng baancs 1o for cgch medula =a shipped =t -10C, 30C and B,
In add ficn es 4 rasult of CAR 9FI37 Fico will #l2d prowvits tha allewang:

13 Al LInkar Technalogy LT1°0S parts received go through & reducse AGL sampling of O 85 per MIL-STD- 1020 befors Balrg appravad
for Pico Comprnant St

5y 100% scresning of gl 15 s used for Nepiee units go through a prascreaning thazmal shock test of 10 cyctes imm -60 i0 1458, with 4
cwel ime ¢t 15 minulas, bafore asaembly,

51The top side =arking ars met remevad cn any Maptee module assembled and [C i and date cades will Spo-ear an internal PRS0 lok
TraveIgIs.

4] Serearing procezs hes bawn modifiad bergiude sach moduie being pawarss Up 8o veriied operalonal al 2015 ureler futl lead.

ance ngialed 1 the PAD GCA Nopter varlflar the halancs and load driving chaigctenistics of the madules Inthe PEU eenbiguzation n
tae beneh s= wall 4510 & hemmal chamber as autlingd i ATP 30158801

Fod ATF 01 585-0° performs lams urder e lollowing headngs
1. Cantinuity Tests
Al inpiLt acwer wires are connacted inJ1,
Inpul power sigeels are isciated iram each athar and chaszais.
A autput power wites wre connected in 3
Caliput power sipnals are nat shorled ta iheir netums,
Oulpul powes signals ard igalakad from sach othar And chas=ia.
Seree signals ars conneclsd inJ2.
THe fput power slgnals ars isclabad Fram e autput gower signals.

2. Functicnal Tests, pre Confermal Soating

The purpags of this test i 1 conflem fhariegrite of the supply  outpuls and temperahue SSNEQT dvar minimJon. ngerinel and maxirmum
fire vestage and loads, The tests are parfomnad at room tempacature. Qutpul valtages, reise and ripple, and BV moduls input curesrts
gre measured. “he sepply is powerad up and down 10 times, whilst tze1lng for 5 dipg, 8nd maduls power LR within 2 secardd, The
temoeraturs sensor vollage is (ACorded.

. Tharmal Testz frem =100 10 +E0C

This teat corfires the operation of the supply, with ling and 023 variation Sver temparaties. Tha functioma: +8%, 12, -T2 and &Y
=urrant shem upper Kmi are Tested dwer 3 tamperanre segquence of -105 and +300. To Improve accuracy ard repeatability speciflad
zlapsad imes am givien 1@ Bllgw ternperature stabllizaton. The ovenie bypically st cobdor than tha wampasanre of the requirad o1, dueg
ter the intersal heat ganseaiion of tna supaly. Outpul wiltdges, noise and rippla. and 5 module mput suments e messored. The 2upply
i3 pows red up and down L0 timas, whilst tesing for Sv dips, end moduls pawer Uf within 2 sacands, ‘The temperature sensor valtage =
racorded.

4. Furitlonal Tasts, post Caonlarrmal Toanng

Thie fest i sirmiler 4o the test ‘or Pre Coniomnal Goating. The FUIPGEE of tis 1ast i§ 1 vonfirm e Integrivy of all te suppty outputs. The
tesis o pEFormed ab room Bmpens ure.

oree the PSL assembly is installed inoa LUni, the Unit and PSU underge the igligwing t2ets.

CEVU ATP Q01 103-m

-
L
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1. Funclicnal Tast (0001104-071%

The D5V Functanat Vest provides & comprehensive methed for verifyng Ihe funclionality and interfaces of s O5%U. The Functional
Tegt i3 performed pror io, and pier 8oy major anvronmaental teste (a.0,, EW Thamnaldfibradas, Flight Acceprange). a2 wali a2 prigd 1
delivery of the QYL ta tha custamer

The Funclicnal Tzst tevare the following areas of functonality.

« povwwar canaumption;

- QSVLU supply woltage sheck:

- inifi alizatan;

« Ug@r interfaces:

- videm ‘nputs;

- video outputs;

- larget acauisition;

- tangat tracking:

- photogdution Genesaton;

= cahbratary;

- MM imtarface

2_ Therrrial Tasl joparalicnzl, in conpenction wilh Checkout Test)

Ourng tne operational themmal check, the GEV:E |3 set up 10 track and gengrate 3 phitosolulion for a gfatic 1arget armay coming from a
kagh fidality YCR source intha Test Rack, "ha OSVE must continue 1 operaté narmaly throughout he sperationa temal eet.
Azouired targals must not Ba (ot and neithar can tke OEYE go from 1he BUM mode to the HALT mode.

The thzmmal cydda stans and ands ot ambient temperalure and Loneists af tea hours at 405 follcwsd by beo houre 2t -5 1ollawsd by bvo
Frars @1 400, QEVLU checkout rest below iz perfommed =t gash of tha plateaus.

The tolal duralion of the west will ba appraxmataly 5 hours,

Checkout test: This 1@et venfies the pasic ability of the OEWVL o
= pOhEr LE-

- proskds a navigable st of user Intedface windows:;

- I3ad & datahasa;

+ procass a balancad video signal on Videa in T;

- narrats tracking windows:

- acauing targel sl on the input yidea sigral;

- ganems photosalutions for tha acquered targets;

- ganarats a eynkets dieplay with the saleulated pnotsenludane:

3. Vibration Tes! jupaalional, in conjunction with Checkaut Taat}

The CEYS, gncluding ity cormmergiel af-tha-shell (COTE) peripherais, must oparats after expesure in 2ach of he throe axes i the
randam v bralen, &vals providad balowrs:

Fraquancyz] Vibeatlan Leval{gaHg)

20 .M

20t 50 +3.00 dEactavs
B0 to 354 004

A5 10 500 300 dBYactave
200 1.007

Composie = 6,1 Grme
Tte duraiion of the acceptance vibralicn is one mMindia per axis,

9. Bum-in Test

The DXEVE Bum-n Acceptance esl congiats of acoumulaing power-on operating Gme to datect material end workmanshin defects that
gocur sary n e cSrmpdnents hts. ~he bum-m fima 123l ie manitored sver ha gourse of the overall acceptarge Jesd, and suffident fire
iz [aft priar te tha fnal funcdonsl teet 15 oparate tee OSWS o tha lsrgth of ime fecessany 10 achizve e minimum 50 har bam-in
[eqUAremert.

5. Functional Test (2001 [ 3d4-01)

In zdditan tha d2asigr has boen tested against the Orbiter Spata Visien Unil {OSVLUQualificslion Teat (NDGI01 17801

EMC teeting ware partctmed Devid Florida Labs (DFL and Aprel Labs, in acoordards with teat procedurs NDGO0111-01, Tegting was
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parorered i 1 fellowing Srdar
Aadlated amizsions, slectic fizld [REQZ), sectiun 7_5.
Spdiated emlsslons, AC magrefic diald {REQ4], sachan 7.4.

Inspection:

OMRED Offline:

OMRSD Orline
| = tall akign:

OMRSD Online
Turnaround:

Scraen Failure:

Crew Tralnlng:
Crew Achion:
Operational Effect:

Mlz=lon
Canslraints:

Conducler emissiaong . power ade (2B, CEO3), sactlar 5.2

Radiated susceptibility, sleciriv ield (RE13). sectlon &.5.

Radiated susceptibility, AT magnatic Sisld (ASH1], sachin 6.4,
Candusted susceptbilig (G50, CS02, CS06), 24c1a0 4.

Canducted amissiars, 0T fople ard trensignt spikes (CSEIT, sactlon 5.5,
Radiatan sLezeatiniting lighninp-nducan, sechian 6.7,

Radialed cmissions, D magnatia isld, sactlan 7.6,

Fadialed susceptbility, DG magnatic figld, section 5.6

Alrmosphaic Prassura & Humadily (Mon-Ooarating ane Spereingitests ware performed at QETE, in apoordanss with 1821 precadura
SOECO110Y-05-00 00,

Toe vpeating ard non-opemting themmal tests were perdermed in the theemel te4t facility at Neptes, az par Thermal Qualification Test
Procacurs MOEI01107-07 .

Units are manukaciorad inder decumantad qually conbols with werkmansng in accordance o MIL-3TO-2000. These comrols ane
gxercleard thraughows design précurament, planning, receing, groceasing, tabncation, asgsmaoly, fegting and shipping of Lhe uoits.
Mindairy inspeciion poirts are ampluysd at vaicua ateges of fabricatior, assambly, anc test. Eash PEU CLa ard PSL Azsambly is
fracksd In°ough t1e atcembly and teet procese using a unigua shop ‘raveler which is incuded az part of 18 DEYE End Nern Data
Fackage shippad witn each sysian,

Inesminy nspection verfias that all ocdis S6te received are 83 identified in the procurethant document, the i ghyslcal damzgs has
ASEUE 10 Toaules Swring shipment, thal e recefing doumants provide adequate tecesbility infommatior and acreening datz to
c.eafy idenbly the module 268,

Avar wRing a0 Audil s peremmed 1o varify ali pats are sarrect and frat the metshed sets of medules ars kied to the 3ame FELUL The
assombly of the PSL i mult.etage with inspection puints Botweon cash $1308. An Inspaction for stegs cempletdn, claanhnees and
workmanship slandardsis perormed after the prallminary assemuly stage and Befo-e Installation ot the powsr modulss. A heat pate iz

used 10 rasA the mmparalu s af both the PCE and she nedues I order 1o reduca the bme raguired e eoldar the nower pins. An .
inzpection. tat PCE hnal siaga complation, cleanliness and workmanship standands g then peromned. These Inspactions induds checks

tor eoerect board maalalicn, proaer connector carntact matng, wira routing, strepging of wires gz wall o= clpaniingss and workmarship
sangargs Aftar the Pre confurned coatng test of the ATP ie paformed tha PCE's ere cerforrmally coatad. The ingpection iy rapeatad

after ronfarmal soanag A final Ineasctlan |s parformed aler e FPast conformal soating tast at the ATF is performed and batore fhe FPEW
AMELYELE 15 Closed.

P&

M

Mo

A This fals e & sereen hecauee a teilora o ora o the thee madulas within the SV pawe suaply is uncetectabla. The redundent nerdw
itams 'hun cifer modules) ang connectad InJarsilel Bnd are not indygually nstrumentad. The curment requirsmeanks cf the system Eor
IS BUCH [N} 108 SyEm can ungtion o0 two modular.

B —ase
G i'zaz

Llana
Mene
MNaong

Mana
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mnmiu nal Group __ Name _ Positio Telephane Date Signed  Slafus
Qineer Sirule, Dave Dgsipn Engineer 456097602 EX 15Mayds Signed
Fieliability Elgir, Cavid CES Sysiems Enginesr ' 3-5BR-TEOFHE T MayRR Elgred
Frogram Management O Dartingren, Tom Fregrarmn Manager - CSVS 8 3-S5B-7E03 EX EBMay3d Signed
Custamer, £ 5 MA Kokasz, Sherd SR & D4 Jeeves Uzser - NASA 251-244-1 354 D33epas Sigried
Eulayatern Manager Glann, Geape Customer - Subsystem Managse (FR1) 4831516 25AuLg3E Signed
Tochricsl Managar  Pesk dohn NASA Program Manager 2B1-4831284 2588098 Signad
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